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§774.1 Introduction.

In this part, references to the EAR
are references to 15 CFR chapter VII,
subchapter C. The Bureau of Industry
and Security (BIS) maintains the Com-
merce Control List (CCL) that includes
items (commodities, software, and
technology) subject to the authority of
BIS. The CCL does not include those
items exclusively controlled for export
by another department or agency of
the U.S. Government. In instances
where other agencies administer con-
trols over related items, entries in the
CCL will contain a reference to these
controls. Those items subject to the
EAR but not specified on the CCL are
identified by the designator “EAR99”.
See §734.2(a) of the EAR for items that
are “subject to the EAR”. You should
consult part 738 of the EAR for an ex-
planation of the organization of the
CCL and its relationship to the Coun-
try Chart.

The CCL is contained in supplement
No. 1 to this part, and supplement No.
2 to this part contains the General
Technology and Software Notes rel-
evant to entries contained in the CCL.
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§774.2 [Reserved]

SUPPLEMENT NO. 1 TO PART 774—THE
COMMERCE CONTROL LIST

CATEGORY (0—NUCLEAR MATERIALS, FACILI-
TIES, AND EQUIPMENT [AND MISCELLANEOUS
ITEMS]

A. SYSTEMS, EQUIPMENT AND COMPONENTS

0A001 “Nuclear reactors”, i.e., reactors capa-
ble of operation so as to maintain a con-
trolled, self-sustaining fission chain reac-
tion, and equipment and components spe-
cially designed or prepared for use in
connection with a “nuclear reactor”, in-
cluding (see List of Items Controlled).

LICENSE REQUIREMENTS

Reason for Control:

Control(s): Ttems described in 0A001 are sub-
ject to the export licensing authority of
the Nuclear Regulatory Commission (see 10
CFR part 110)

LICENSE EXCEPTIONS
LVS: N/A
GBS: N/A
CIV: N/A
LIST OF ITEMS CONTROLLED
Unit: N/A
Related Controls: N/A
Related Definitions: N/A
Items: a. Pressure vessels, i.e. metal vessels
as complete units or X parts therefor, which
are specially designed or prepared to contain
the core of a “nuclear reactor” and are capa-
ble of withstanding the operating pressure of
the primary coolant, including the top plate
for a reactor pressure vessel;

b. Fuel element handling equipment, in-
cluding reactor fuel charging and dis-
charging machines;

c. Control rods specially designed or pre-
pared for the control of the reaction rate in
a “nuclear reactor”, including the neutron
absorbing part and the support or suspension
structures therefore, and control rod guide
tubes;

d. Electronic controls for controlling the
power levels in “nuclear reactors”, including
reactor control rod drive mechanisms and ra-
diation detection and measuring instruments
to determine neutron flux levels;

e. Pressure tubes specially designed or pre-
pared to contain fuel elements and the pri-
mary coolant in a “nuclear reactor” at an op-
erating pressure in excess of 5.1 MPa;

f. Tubes or assemblies of tubes, made from
zirconium metal or alloy in which the ratio
of hafnium to zirconium is less than 1:500
parts by weight, specially designed or pre-
pared for use in a “nuclear reactor”;

g. Coolant pumps specially designed or pre-
pared for circulating the primary coolant of
“nuclear reactors”;

h. Internal components specially designed
or prepared for the operation of a “nuclear
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reactor”, including core support structures,
thermal shields, baffles, core grid plates and
diffuser plates;

i. Heat exchangers.

0A002 Power generating or propulsion
equipment specially designed for wuse
with space, marine or mobile “nuclear re-
actors”. (These items are subject to the
export licensing authority of the U.S. De-
partment of State, Directorate of Defense
Trade Controls. See 22 CFR part 121.)

0A018 Items on the Wassenaar Munitions
List.

LICENSE REQUIREMENTS

Reason for Control: NS, AT, UN

Control(s) Country chart
NS applies to entire entry .. NS Column 1.
AT applies to entire entry .. AT Column 1.
UN applies to entire entry ... Irag, North Korea, and
Rwanda.

LICENSE EXCEPTIONS

LVS: $5000 for 0A018.a

$3000 for 0A018.b

$1500 for 0A018.c and .d

$0 for Rwanda

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: 0A018.a, and .b in $ value; 0A018.c and .d
in number.

Related Controls: (1) See §746.8(b)(1) for addi-
tional BIS licensing requirements for
Rwanda concerning this entry. (2) See also
0A979, 0A988, and 22 CFR 121.1 Categories
I(a), III(b-d), and X(a).

Related Definitions: N/A

Items: a. Construction equipment built to
military specifications, including equip-
ment specially designed for airborne trans-
port; and specially designed parts and ac-
cessories for such construction equipment,
including crew protection kits used as pro-
tective cabs;

b. Specially designed components and parts
for ammunition, except cartridge cases, pow-
der bags, bullets, jackets, cores, shells, pro-
jectiles, boosters, fuses and components,
primers, and other detonating devices and
ammunition belting and linking machines
(all of which are subject to the export licens-
ing authority of the U.S. Department of
State, Directorate of Defense Trade Con-
trols). (See 22 CFR parts 120 through 130);

c. Muzzle loading (black powder) firearms
with a caliber less than 20 mm that were
manufactured later than 1937 and that are
not reproductions of firearms manufactured
earlier than 1890;

NOTE: 0A018.c does not control weapons
used for hunting or sporting purposes that
were not specifically designed for hunting or
sporting purposes that were not specially de-
signed for military use and are not of the
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fully automatic type, but see 0A984 con-
cerning shotguns.

d. Military helmets, except:

d.1. Conventional steel helmets other than
those described by 0A018.d.2 of this entry.

d.2. Helmets, made of any material,
equipped with communications hardware,
optional sights, slewing devices or mecha-
nisms to protect against thermal flash or la-
sers.

NOTE: Helmets described in 0A018.d.1 are
controlled by 0A988. Helmets described in
0A018.d.2 are controlled by the U.S. Depart-
ment of State, Directorate of Defense Trade
Controls (See 22 CFR part 121, Category X).

0A918 Miscellaneous Military Equipment
Not on the Wassenaar Munitions List

LICENSE REQUIREMENTS

Reason for Control: RS, AT, UN

Control(s) Country chart
RS applies to entire entry RS Column 2.
AT applies to entire entry .. AT Column 1.
UN applies to entire entry Irag, North Korea, and
Rwanda.

LICENSE EXCEPTIONS
LVS: $5000 for 0A918.a
$1500 for 0A918.b
$0 for Rwanda
GBS: N/A
CIV: N/A
LIST OF ITEMS CONTROLLED
Unit: 0A918.a in $ value; 0A918.b in number.
Related Controls: N/A
Related Definitions: N/A
Items: a. Power controlled searchlights and
control units therefor, designed for military
use, and equipment mounting such units;
and specially designed parts and accessories
therefor;

b. Bayonets.

0A919 “Military commodities” as follows (see
list of items controlled).

License Requirements

Reasons for Control: RS, AT, UN.

Control(s) Country chart
RS applies to entire entry ........ RS Column 1.
AT applies to entire entry ........ AT Column 1.
UN applies to entire entry ....... Rwanda §746.7 of
the EAR.

License Exceptions

LVS: N/A.
GBS: N/A.
CIV: N/A.

List of Items Controlled

Unit: $ value.
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Related Controls: (1) Military commodities
are subject to the export licensing jurisdic-
tion of the Department of State if they in-
corporate items that are subject to the
International Traffic in Arms Regulations
(ITAR) (22 CFR Parts 120-130). (2) Military
commodities described in this paragraph are
subject to the export licensing jurisdiction
of the Department of State if such commod-
ities are described on the United States Mu-
nitions List (22 CFR part 121) and are in the
United States. (3) The furnishing of assist-
ance (including training) to foreign persons,
whether in the United States or abroad in
the design, development, engineering, manu-
facture, production, assembly, testing, re-
pair, maintenance, modification, operation,
demilitarization, destruction, processing, or
use of defense articles that are subject to the
ITAR; or the furnishing to foreign persons of
any technical data controlled under 22 CFR
121.1 whether in the United States or abroad
are under the licensing jurisdiction of the
Department of State. (4) Brokering activities
(as defined in 22 CFR 129.9) of military com-
modities that are subject to the ITAR are
under the licensing jurisdiction of the De-
partment of State.

Related Definitions: N/A.

Items: “Military commodities” with all of
the following characteristics:

a. Described on either the United States
Munitions List (22 CFR part 121) or the Mu-
nitions List that is published by the
Wassenaar Arrangement on Export Controls
for Conventional Arms and Dual-Use Goods
and Technologies (as set out on its Web site
at http:/www.wassenaar.org), but not any
item listed in any Export Control Classifica-
tion Number for which the last three char-
acters are 018;

b. Produced outside the United States;

c. Not subject to the International Traffic
in Arms Regulations (22 CFR Parts 120-130)
for a reason other than presence in the
United States; and

d. Incorporate one or more cameras con-
trolled under ECCN 6A003.b.4.b.
0A978 Law enforcement striking weapons,

including saps, police batons, side handle
batons, tonfas, sjamboks, and whips.
LICENSE REQUIREMENTS
Reason for Control: CC

Control(s) Country chart

CC applies to entire entry ................. CC Column 1

LICENSE EXCEPTIONS

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED
Unit: § value

Related Controls: N/A
Related Definitions: N/A
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Items: The list of items controlled is con-
tained in the ECCN heading.

0A979 Police helmets and shields; and parts,
n.e.s.

LICENSE REQUIREMENTS

Reason for Control: CC

Control(s) Country chart

CC applies to entire entry ................. CC Column 1

LICENSE EXCEPTIONS

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: $ value

Related Controls: N/A

Related Definitions: N/A

Items: The list of items controlled is con-
tained in the ECCN heading.

0A980 Horses by sea.

LICENSE REQUIREMENTS

Reason for Control: SS

Control(s): SS applies to entire entry. For li-
censing requirements (and possible License
Exceptions) proceed directly to part 7564 of
the EAR. The Commerce Country Chart is
not designed to determine licensing re-
quirements for items controlled for SS rea-
sons

LIST OF ITEMS CONTROLLED

Unit: $ value

Related Controls: N/A

Related Definitions: N/A

Items: The list of items controlled is con-

tained in the ECCN heading

0A981 Equipment designed for the execu-
tion of human beings (See list of items con-
trolled).

LICENSE REQUIREMENTS

Reason for Control: CC.

Control(s): CC applies to entire entry. A li-
cense is required for ALL destinations re-
gardless of end-use. Accordingly, a column
specific to this control does not appear on
the Commerce Country Chart. (See §742.7
of the EAR for additional information.)

LICENSE EXCEPTIONS

LVS:

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: $ value

Related Controls: N/A.

Related Definitions: N/A.

Items: a. Gallows and guillotines.

b. Electric chairs for the purpose of exe-
cuting human beings.

c. Air tight vaults designed for the execu-
tion of human beings by the administration
of a lethal gas or substance.

d. Automatic drug injection systems de-
signed for the execution of human beings by
administration of a lethal substance.
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0A982 Law enforcement restraint devices,
including leg irons, shackles, and hand-
cuffs; straight jackets; stun cuffs; shock
belts; shock sleeves; multipoint restraint
devices such as restraint chairs; and
parts and accessories, n.e.s.
LICENSE REQUIREMENTS
Reason for Control: CC
Control(s)
CC applies to entire entry. A license is re-
quired for ALL destinations, except Canada,
regardless of end-use. Accordingly, a column
specific to this control does not appear on
the Commerce Country Chart. (See part 742
of the EAR for additional information.)
LICENSE EXCEPTIONS
LVS: N/A
GBS: N/A
CIV: N/A
LIST OF ITEMS CONTROLLED
Unit: $ value
Related Controls:Thumbcuffs and fingercuffs
are classified under ECCN 0A983, specially
designed implements of torture. Restraint
devices that electronically monitor or re-
port the location of confined persons for
law enforcement or penal reasons are con-
trolled under ECCN 3A981.
Related Definitions: N/A
Items: The list of items controlled is con-
tained in the ECCN heading.

NoTE TO ECCN 0A982. This ECCN applies to
restraint devices used in law enforcement ac-
tivities. It does not apply to medical devices
that are equipped to restrain patient move-
ment during medical procedures. It does not
apply to devices that confine memory im-
paired patients to appropriate medical facili-
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ties. It does not apply to safety equipment
such as safety belts or child automobile safe-
ty seats.

0A983 Specially designed implements of tor-
ture, including thumbscrews, thumbcuffs,
fingercuffs, spiked batons, and parts and
accessories, n.e.s.
LICENSE REQUIREMENTS
Reason for Control: CC
Control(s): CC applies to entire entry. A li-
cense is required for ALL destinations, re-
gardless of end-use. Accordingly, a column
specific to this control does not appear on
the Commerce Country Chart. (See part 742
of the EAR for additional information.)
LICENSE EXCEPTIONS
LVS: N/A
GBS: N/A
CIV: N/A
LIST OF ITEMS CONTROLLED
Unit: $ value
Related Controls: N/A
Related Definitions: N/A
Items: The list of items controlled is con-
tained in the ECCN heading

NoTE To ECCN 0A983. In this ECCN, “tor-
ture” has the meaning set forth in Section
2340(1) of Title 18, United States Code.

0A984 Shotguns with barrel length 18
inches (45.72 cm) or over; receivers; bar-
rels of 18 inches (45.72 cm) or longer but
not longer than 24 inches (60.96 cm); com-
plete trigger mechanisms;

LICENSE REQUIREMENTS

Reason for Control: CC, FC, UN

Control(s)

FC applies to entire entry ..............

CC applies to shotguns with a barrel length greater than or equal to 18 in.
(45.72 cm), but less than 24 in. (60.96 cm), shotgun parts controlled by this
entry, and buckshot shotgun shells controlled by this entry, regardless of

end-user.

CC applies to shotguns with a barrel length greater than or equal to 24 in.

(60.96 cm), regardless of end-user.

CC applies to shotguns with a barrel length greater than or equal to 24 in.

(60.96 cm) if for sale or resale to police or law enforcement.
UN applies to entire entry ..............

Country chart
............. FC Column 1.
CC Column 1.
CC Column 2.
CC Column 3.
............ Irag, North Korea, and Rwanda.

LICENSE EXCEPTIONS

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: $ value.

Related Controls: This entry does not control
shotguns with a barrel length of less than
18 inches (45.72 cm). (See 22 CFR part 121.)
These items are subject to the export li-
censing authority of the Department of
State, Directorate of Defense Trade Con-
trols.

Related Definitions: N/A

Items: The list of items controlled is con-
tained in the ECCN heading.

0A985 Discharge type arms and devices to
administer electric shock, for example,
stun guns, shock batons, shock shields,
electric cattle prods, immobilization guns
and projectiles; except equipment used
exclusively to treat or tranquilize ani-
mals, and except arms designed solely for
signal, flare, or saluting use; and parts,
n.e.s.

Reason for Control: CC, UN
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Control(s) Country chart

CC applies to entire entry. A license
is required for ALL destinations,
except Canada, regardless of end-
use. Accordingly, a column specific
to this control does not appear on
the Commerce Country Chart.
(See part 742 of the EAR for addi-
tional information.)

UN applies to entire entry ................. Irag, North Korea, and
Rwanda.

LICENSE EXCEPTIONS

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: § value

Related Controls: Law enforcement restraint
devices that administer an electric shock
are controlled under ECCN 0A982. Elec-
tronic devices that monitor and report a
person’s location to enforce restrictions on
movement for law enforcement or penal
reasons are controlled under ECCN 3A981.

Related Definitions: N/A

Items: The list of items controlled is con-

tained in the ECCN heading.

0A986 Shotgun shells, except buckshot shot-
gun shells, and parts.

LICENSE REQUIREMENTS

Reason for Control: AT, UN

Control(s) Country chart

FC applies to optical sights for fire- | FC Column 1.

arms, including shotguns de-

scribed in ECCN 0A984, and re-

lated parts.
CC applies to entire entry ... CC Column 1.
UN applies to entire entry ... Iraq, North Korea, and

Rwanda.

LICENSE EXCEPTIONS
LVS: N/A
GBS: N/A
CIV: N/A
LIST OF ITEMS CONTROLLED
Unit: $ value
Related Controls: N/A
Related Definitions: N/A
Items:

a. Telescopic sights.

b. Holographic sights.

c. Reflex or “red dot” sights.

d. Reticle sights.

e. Other sighting devices that contain opti-
cal elements.

f. Laser pointing devices designed for use
on firearms.

g. Lenses, other optical elements and ad-
justment mechanisms for articles in para-
graphs a, b, ¢, d or e.

0A988 Conventional military steel helmets
as described by 0A018.d.1; and machetes.

LICENSE REQUIREMENTS

Reason for Control: UN

Control(s)

AT applies to entire entry. A license is required for items
controlled by this entry to North Korea for anti-terrorism
reasons. The Commerce Country Chart is not designed to
determine AT licensing requirements for this entry. See
§742.19 of the EAR for additional information.

UN applies to entire entry. A license is required for items
controlled by this entry to Irag, North Korea, and Rwanda.
The Commerce Country Chart is not designed to deter-
mine licensing requirements for this entry. See part 746 of
the EAR for additional information.

LICENSE EXCEPTIONS

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: $ value

Related Controls: N/A

Related Definitions: N/A

Items: The list of items controlled is con-
tained in the ECCN heading

0A987 Optical sighting devices for firearms
(including shotguns controlled by 0A984);
and parts (See list of items controlled).

LICENSE REQUIREMENTS

Reason for Control: FC, CC, UN

Control(s)

UN applies to entire entry. A license is required for conven-
tional military steel helmets as described by 0A018.d.1
and for machetes to Irag, North Korea, and Rwanda. The
Commerce Country Chart is not designed to determine li-
censing requirements for this entry. See part 746 of the
EAR for additional information.

NoTE: Exports from the U.S. and
transhipments to Iran must be licensed by
the Department of Treasury, Office of For-
eign Assets Control. (See §746.7 of the EAR
for additional information on this require-
ment.)

LICENSE EXCEPTIONS

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: $ value

Related Controls: N/A

Related Definitions: N/A

Items: The list of items controlled is con-
tained in the ECCN heading

0A999 Specific Processing Equipment, as
Follows (See List of Items Controlled).
LICENSE REQUIREMENTS
Reason for Control: AT.
Control(s).
Country Chart.
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AT applies to entire entry. A license is re-
quired for items controlled by this entry to
North Korea for anti-terrorism reasons. The
Commerce Country Chart is not designed to
determine AT licensing requirements for
this entry. See §742.19 of the EAR for addi-
tional information.
LICENSE EXCEPTIONS
LVS: N/A
GBS: N/A
CIV: N/A
LIST OF ITEMS CONTROLLED
Unit: $ value.
Related Controls: N/A
Related Definitions: N/A
Items: a. Ring Magnets;

b. Reserved.

B. TEST, INSPECTION AND PRODUCTION
EQUIPMENT

0B001 Plant for the separation of isotopes of
“natural uranium” and “depleted ura-
nium”, “special fissile materials” and
“other fissile materials”, and specially de-
signed or prepared equipment and com-
ponents therefor, as follows (see List of
Items Controlled).

LICENSE REQUIREMENTS

Reason for Control:

Control(s): Ttems described in 0B001 are sub-
ject to the export licensing authority of
the Nuclear Regulatory Commission (see 10
CFR part 110).

LICENSE EXCEPTIONS,

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: N/A

Related Controls: N/A

Related Definitions: “Materials resistant to cor-
rosion by UFs” may be copper, stainless
steel, aluminum, aluminum oxide, alu-
minum alloys, nickel or alloy containing
60 weight percent or more nickel and UFe¢-
resistant fluorinated hydrocarbon poly-
mers, as appropriate for the type of separa-
tion process.

Items: a. Plant specially designed for sepa-

rating isotopes of “natural uranium” and

“depleted uranium”, “special fissile mate-

rials” and “other fissile materials”, as fol-

lows:

a.l. Gaseous diffusion separation plant;

a.2. Gas centrifuge separation plant;

a.3. Aerodynamic separation plant;

a.4. Chemical exchange separation plant;

a.5. Ion-exchange separation plant;

a.6. Atomic vapor “laser” isotopic separa-
tion plant;

a.7. Molecular “laser” isotopic separation
plant;

a.8. Plasma separation plant;

a.9. Electro magnetic separation plant;

b. Equipment and components, specially
designed or prepared for gaseous diffusion
separation process, as follows:
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b.1. Bellow valves made of or protected by
materials resistant to UFs (e.g., aluminum,
aluminum alloys, nickel or alloy containing
60 weight percent or more nickel), with a di-
ameter of 40 mm to 1500 mm;

b.2.a. Compressors (positive displacement,
centrifugal and axial flowtypes) or gas blow-
ers with a suction volume capacity of 1 m3/
min or more of UF¢, and discharge pressure
up to 666.7 kPa, made of or protected by ma-
terials resistant to UF¢ (e.g. aluminum, alu-
minum alloys, nickel or alloy containing 60
weight percent or more nickel);

b.2.b. Rotary shaft seals for compressors or
blowers specified in 0B001.b.2.a. and designed
for a buffer gas in-leakage rate of less than
1,000 cm3min.;

b.3. Gaseous diffusion barriers made of po-
rous metallic, polymer or ceramic materials
resistant to corrosion by UFs with a pore size
of 10 to 100 nm, a thickness of 5 mm or less,
and, for tubular forms, a diameter of 26 mm
or less;

b.4. Gaseous diffuser housings made of or
protected by materials resistant to corrosion
by UFg;

b.5. Heat exchangers made of aluminum,
copper, nickel, or alloys containing more
than 60 weight percent nickel, or combina-
tions of these metals as clad tubes, designed
to operate at sub-atmospheric pressure with
a leak rate that limits the pressure rise to
less than 10 Pa per hour under a pressure dif-
ferential of 100 kPa;

c. Equipment and components, specially
designed or prepared for gas centrifuge sepa-
ration process, as follows:

c.l. Gas centrifuges;

c.2. Complete rotor assemblies consisting
of one or more rotor tube cylinders;

c.3. Rotor tube cylinders with a thickness
of 12 mm or less, a diameter of between 75
mm and 400 mm, made from any of the fol-
lowing high strength-to-density ratio mate-
rials:

c.3.a. Maraging steel capable of an ulti-
mate tensile strength of 2,050 MPa or more;

c.3.b. Aluminum alloys capable of an ulti-
mate tensile strength of 460 MPa or more; or

c.3.c. “Fibrous or filamentary materials”
with a “specific modulus” of more than 3.18 x
106 m and a “specific tensile strength” greater
than 76.2 x 103 m;

c.4. Magnetic suspension bearings con-
sisting of an annular magnet suspended
within a housing made of UF¢ resistant ma-
terials (e.g. aluminum, aluminum alloys,
nickel or alloy containing 60 weight percent
or more nickel) containing a damping me-
dium and having the magnet coupling with a
pole piece or second magnet fitted to the top
cap of the rotor;

c.5. Specially prepared bearings comprising
a pivot-cup assembly mounted on a damper;

c.6. Rings or bellows with a wall thickness
of 3 mm or less and a diameter of between 75
mm and 400 mm and designed to give local
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support to a rotor tube or to join a number
together, made from any of the following
high strength-to-density ratio materials;

c.6.a. Maraging steel capable of an ulti-
mate tensile strength of 2050 MPa or more;

c.6.b. Aluminum alloys capable of an ulti-
mate tensile strength of 460 MPa or more; or

c.6.c. “Fibrous or filamentary materials”
with a “specific modulus” of more than 3.18 x
106 m and a “specific tensile strength” greater
than 76.2 x 103 m;”.

c.7. Baffles of between 75 mm and 400 mm
diameter for mounting inside a rotor tube,
made from any of the following high
strength-to-density ratio materials:

c.m.a. Maraging steel capable of an ulti-
mate tensile strength of 2060 MPa or more;

c.7.b. Aluminum alloys capable of an ulti-
mate tensile strength of 460 MPa or more; or

c.7.c. “Fibrous or filamentary materials”
with a “specific modulus” of more than 3.18 x
106 m and a “specific tensile strength” greater
than 76.2 x 103 m;”.

c.8. Top and bottom caps of between 75 mm
and 400 mm diameter to fit the ends of a
rotor tube, made from any of the following
high strength-to-density ratio materials:

c.8.a. Maraging steel capable of an ulti-
mate tensile strength of 2060 MPa or more; or

c.8.b. Aluminum alloys capable of an ulti-
mate tensile strength of 460 MPa or more;

c.8.c. “Fibrous or filamentary materials”
with a “specific modulus” of more than 3.18 x
106 m and a “specific tensile strength” greater
than 76.2 x 103 m.

c.9. Molecular pumps comprised of cyl-
inders having internally machined or ex-
truded helical grooves and internally ma-
chined bores;

c.10. Ring-shaped motor stators for multi-
phase AC hysteresis (or reluctance) motors
for synchronous operation within a vacuum
in the frequency range of 600 to 2,000 Hz and
a power range of 50 to 1,000 Volt-Amps;

c.11. Frequency changers (converters or in-
verters) specially designed or prepared to
supply motor stators for gas centrifuge en-
richment, having all of the following charac-
teristics, and specially designed components
therefor:

c.11l.a. Multiphase output of 600 to 2000 Hz;

c.11.b. Frequency control better than 0.1%;

c.11.c. Harmonic distortion of less than 2%;
and

c.11.d. An efficiency greater than 80%:;

c.12. Centrifuge housing/recipients to con-
tain the rotor tube assembly of a gas cen-
trifuge, consisting of a rigid cylinder of wall
thickness up to 30 mm with precision ma-
chined ends and made of or protected by UFg¢
resistant materials;

c.13. Scoops consisting of tubes of up to 12
mm internal diameter for the extraction of
UF¢ gas from within a centrifuge rotor tube
by a Pitot tube action, made of or protected
by UF¢ resistant materials;
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d. Equipment and components, specially
designed or prepared for aerodynamic sepa-
ration process, as follows:

d.1. Separation nozzles consisting of slit-
shaped, curved channels having a radius of
curvature less than 1 mm and having a knife-
edge contained within the nozzle which sepa-
rates the gas flowing through the nozzle into
two streams;

d.2. Tangential inlet flow-driven cylin-
drical or conical tubes (vortex tubes), made
of or protected by UFs resistant materials
with a diameter of between 0.5 cm and 4 cm
and a length to diameter ratio of 20:1 or less
and with one or more tangential inlets;

d.3. Compressors (positive displacement,
centrifugal and axial flow types) or gas blow-
ers with a suction volume capacity of 2 m3/
min, made of or protected by materials re-
sistant to UFg (e.g., aluminum, aluminum al-
loys, nickel or alloy containing 60 weight
percent or more nickel), and rotary shaft
seals therefor;

d.4. Aerodynamic separation element
housings, made of or protected by materials
resistant to UFs to contain vortex tubes or
separation nozzles;

d.5. Heat exchangers made of aluminum,
copper, nickel, or alloy containing more
than 60 weight percent nickel, or combina-
tions of these metals as clad tubes, designed
to operate at pressures of 600 kPa or less;

d.6. Bellows valves made of or protected by
UF resistant materials with a diameter of 40
to 1500 mm;

d.7. Process systems for separating UFg
from carrier gas (hydrogen or helium) to 1
ppm UF¢ content or less, including:

d.7.a. Cryogenic heat exchangers and
cryoseparators capable of temperatures of
—120 °C or less;

d.7.b. Cryogenic refrigeration units capable
of temperatures of —120 °C or less;

d.7.c. Separation nozzle or vortex tube
units for the separation of UF¢ from carrier
gas;

d.7.d. UFs cold traps capable of tempera-
tures of —20 °C or less;

e. Equipment and components, specially
designed or prepared for chemical exchange
separation process, as follows:

e.l. Fast-exchange liquid-liquid centrifugal
contactors with stage residence time of 30
seconds or less and resistant to concentrated
hydrochloric acid (e.g., made of or lined with
suitable plastic materials such as fluoro-
carbon polymers or lined with glass);

e.2. Fast-exchange liquid-liquid pulse col-
umns with stage residence time of 30 seconds
or less and resistant to concentrated hydro-
chloric acid (e.g., made of or lined with suit-
able plastic materials such as fluorocarbon
polymers or lined with glass);

e.3. Electrochemical reduction cells de-
signed to reduce uranium from one valence
state to another;
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e.4. Electrochemical reduction cells feed
equipment to take U+4 from the organic
stream and, for those parts in contact with
the process stream, made of or protected by
suitable materials (e.g., glass, fluorocarbon
polymers, polyphenyl sulphate, polyether
sulfone and resin-impregnated graphite);

e.5. Feed preparation systems for pro-
ducing high purity uranium chloride solu-
tion consisting of dissolution, solvent ex-
traction and/or ion exchange equipment for
purification and electrolytic cells for reduc-
ing the uranium U*6 or U*4 to U*3;

e.6. Uranium oxidation systems for oxida-
tion of U*3 to U*4;

f. Equipment and components, specially
designed or prepared for ion-exchange sepa-
ration process, as follows:

f.1. Fast reacting ion-exchange resins,
pellicular or porous macro-reticulated resins
in which the active chemical exchange
groups are limited to a coating on the sur-
face of an inactive porous support structure,
and other composite structures in any suit-
able form, including particles or fibers, with
diameters of 0.2 mm or less, resistant to con-
centrated hydrochloric acid and designed to
have an exchange rate half-time of less than
10 seconds and capable of operating at tem-
peratures in the range of 100 °C to 200 °C;

f.2. Ion exchange columns (cylindrical)
with a diameter greater than 1000 mm, made
of or protected by materials resistant to con-
centrated hydrochloric acid (e.g., titanium
or fluorocarbon plastics) and capable of oper-
ating at temperatures in the range of 100 °C
to 200 °C and pressures above 0.7 MPa;

f.3. Ion exchange reflux systems (chemical
or electrochemical oxidation or reduction
systems) for regeneration of the chemical re-
ducing or oxidizing agents used in ion ex-
change enrichment cascades;

g. Equipment and components, specially
designed or prepared for atomic vapor “laser”
isotopic separation process, as follows:

g.1. High power electron beam guns with
total power of more than 50 kW and strip or
scanning electron beam guns with a deliv-
ered power of more than 2.5 KkW/cm for use in
uranium vaporization systems;

g.2. Trough shaped crucibles and cooling
equipment made of or protected by materials
resistant to heat and corrosion of molten
uranium or uranium alloy’s (e.g., tantalum,
yttria-coated graphite, graphite coated with
other rare earth oxides or mixtures thereof);

N.B: See also 2A225.

g.3. Product and tails collector systems
made of or lined with materials resistant to
the heat and corrosion of uranium vapor,
such as yttria-coated graphite or tantalum;

g.4. Separator module housings (cylin-
drical or rectangular vessels) for containing
the uranium metal vapor source, the elec-
tron beam gun and the product and tails col-
lectors;
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g.5. “Lasers” or “laser” systems for the sep-
aration of uranium isotopes with a spectrum
frequency stabilizer for operation over ex-
tended periods of time;

N.B.: See also 6A005 and 6A205.

h. Equipment and components, specially
designed or prepared for molecular “laser”
isotopic separation process, as follows:

h.l. Supersonic expansion nozzles for cool-
ing mixtures of UFs and carrier gas to 150 K
or less and made from UFe resistant mate-
rials;

h.2. Uranium fluoride (UFs) product collec-
tors consisting of filter, impact, or cyclone-
type collectors or combinations thereof, and
made of UFs/UF¢ resistant materials (e.g.
aluminum, aluminum alloys, nickel or alloys
containing 60 weight percent of nickel and
UF¢ resistant fully fluorinated hydrocarbon
polymers);

h.3. Equipment for fluorinating UFs to
UF(,;

h.4. Compressors made of or protected by
materials resistant to UFs (e.g., aluminum,
aluminum alloys, nickel or alloy containing
60 weight percent or more nickel), and rotary
shaft seals therefor;

h.5. Process systems for separating UF,
from carrier gas (e.g., nitrogen or argon) in-
cluding:

h.5.a. Cryogenic heat exchangers and
cryoseparators capable of temperatures of
—120 °C or less;

h.5.b. Cryogenic refrigeration units capable
of temperatures of —120 °C or less;

h.5.c. UF6 cold traps capable of tempera-
tures of —20 °C or less;

h.6. “Lasers” or “laser” systems for the sep-
aration of uranium isotopes with a spectrum
frequency stabilizer for operation over ex-
tended periods of time;

N.B.: See also 6A005 and 6A205.

i. Equipment and components, specially
designed or prepared for plasma separation
process, as follows:

i.1. Product and tails collectors made of or
protected by materials resistant to the heat
and corrosion of uranium vapor such as
yttria-coated graphite or tantalum;

i.2. Radio frequency ion excitation coils for
frequencies of more than 100 kHz and capable
of handling more than 40 kW mean power;

i.3. Microwave power sources and antennae
for producing or accelerating ions, with an
output frequency greater than 30 GHz and
mean power output greater than 50 kW;

i.4. Uranium plasma generation systems;

i.5. Liquid uranium metal handling sys-
tems consisting of crucibles, made of or pro-
tected by suitable corrosion and heat resist-
ant materials (e.g., tantalum, yttria-coated
graphite, graphite coated with other rare
earth oxides or mixtures thereof), and cool-
ing equipment for the crucibles;

N.B.: See also 2A225.

654



Bureau of Industry and Security, Commerce

i.6. Separator module housings (cylin-
drical) for containing the uranium plasma
source, radio-frequency drive coil and the
product and tails collectors and made of a
suitable non-magnetic material (e.g. stain-
less steel);

j. Equipment and components, specially
designed or prepared for electromagnetic
separation process, as follows:

j.1. Ion sources, single or multiple, con-
sisting of a vapor source, ionizer, and beam
accelerator made of suitable materials (e.g.,
graphite, stainless steel, or copper) and capa-
ble of providing a total ion beam current of
50 mA or greater;

j.2. Ion collector plates for collection of en-
riched or depleted uranium ion beams, con-
sisting of two or more slits and pockets and
made of suitable non-magnetic materials
(e.g., graphite or stainless steel);

j.3. Vacuum housings for uranium electro-
magnetic separators made of non-magnetic
materials (e.g. graphite or stainless steel)
and designed to operate at pressures of 0.1 Pa
or lower;

j.4. Magnet pole pieces with a diameter
greater than 2 m;

j.5. High voltage power supplies for ion
sources, having all of the following charac-
teristics:

j.b.a. Capable of continuous operation;

j.5.b. Output voltage of 20,000 V or greater;

j.5.c. Output current of 1 A or greater;

j.5.d. Voltage regulation of better than
0.01% over a period of 8 hours;

N.B.: See also 3A227.

j.6. Magnet power supplies (high power, di-
rect current) having all of the following
characteristics:

j.6.a. Capable of continuous operation with
a current output of 500 A or greater at a volt-
age of 100 V or greater;

j.6.b. Current or voltage regulation better
than 0.01% over a period of 8 hours.

N.B.: See also 3A226.

0B002 Specially designed or prepared auxil-
iary systems, equipment and components,
as follows, (see List of Items Controlled)
for isotope separation plant specified in
0B001, made of or protected by UF; re-
sistant materials.

LICENSE REQUIREMENTS

Reason for Control:

Control(s): Items described in 0B002 are sub-
ject to the export licensing authority of
the Nuclear Regulatory Commission (see 10
CFR part 110)

LICENSE EXCEPTIONS

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: N/A

Related Controls: N/A

Related Definitions: N/A
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Items: a. Feed autoclaves, ovens or systems
used for passing UF¢ to the enrichment proc-
ess;

b. Desublimers or cold traps, used to re-
move UF¢ from the enrichment process for
subsequent transfer upon heating;

c. Product and tails stations for transfer-
ring UFs into containers;

d. Liquefaction or solidification stations
used to remove UFy from the enrichment
process by compressing and converting UFs
to a liquid or solid form;

e. Piping systems and header systems spe-
cially designed for handling UFs within gas-
eous diffusion, centrifuge or aerodynamic
cascades made of or protected by UF¢ resist-
ant materials;

f.1. Vacuum manifolds or vacuum headers
having a suction capacity of 5 m3/minute or
more; or

f.2. Vacuum pumps specially designed for
use in UF¢ bearing atmospheres;

g. UF¢ mass spectrometers/ion sources spe-
cially designed or prepared for taking on-line
samples of feed, product or tails from UFg
gas streams and having all of the following
characteristics:

g.1. Unit resolution for mass of more than
320 amu;

g.2. Ton sources constructed of or lined
with nichrome or monel, or nickel plated;

g.3. Electron bombardment ionization
sources; and

g.4. Collector system suitable for isotopic
analysis.

0B003 Plant for the conversion of uranium
and equipment specially designed or pre-
pared therefor, as follows (see List of
Items Controlled).
LICENSE REQUIREMENTS
Reason for Control
Control(s): Items described in 0B003 are sub-
ject to the export licensing authority of
the Nuclear Regulatory Commission (see 10
CFR part 110).
LICENSE EXCEPTIONS
LVS: N/A
GBS: N/A
CIV: N/A
LIST OF ITEMS CONTROLLED
Unit: N/A
Related Controls: N/A
Related Definitions: N/A
Items: a. Systems for the conversion of ura-
nium ore concentrates to UOs;
b. Systems for the conversion of UOsz to
UFs;
c. Systems for the conversion of UO; to
UO0,;
d. Systems for the conversion of UO, to
UFa;
e. Systems for the conversion of UF, to
UF(,;
f. Systems for the conversion of UF4 to
uranium metal;
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g. Systems for the conversion of UFs to
UO0,;

h. Systems for the conversion of UFg to
UFs;

i. Systems for the conversion of UO, to
UCL.

0B004 Plant for the production of heavy
water, deuterium or deuterium com-
pounds, and specially designed or pre-
pared equipment and components there-
for, as follows (see List of Items Con-
trolled).

LICENSE REQUIREMENTS

Reason for Control:

Control(s): Ttems described in 0B004 are sub-
ject to the export licensing authority of
the Nuclear Regulatory Commission (see 10
CFR part 110)

LICENSE EXCEPTIONS

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: N/A

Related Controls: N/A

Related Definitions: N/A

Items: a. Plant for the production of heavy

water, deuterium or deuterium compounds,

as follows:

a.l. Hydrogen
plants;

a.2. Ammonia-hydrogen exchange plants;

a.3. Hydrogen distillation plants;

b. Equipment and components, as follows,
designed for:

b.1. Hydrogen
process:

b.l.a. Tray exchange towers;

b.1.b. Hydrogen sulphide gas compressors;

b.2. Ammonia-hydrogen exchange process:

b.2.a. High-pressure ammonia-hydrogen ex-
change towers;

b.2.b. High-efficiency stage contactors;

b.2.c. Submersible stage recirculation
pumps;

b.2.d. Ammonia crackers designed for pres-
sures of more than 3 MPa;

b.3. Hydrogen distillation process:

b.3.a. Hydrogen cryogenic distillation tow-
ers and cold boxes designed for operation
below 35 K (—238 °C);

b.3.b. Turboexpanders or turboexpander-
compressor sets designed for operation below
35 K (—238 °C);

b.4. Heavy water concentration process to
reactor grade level (99.75 weight percent deu-
terium oxide):

b.4.a. Water distillation towers containing
specially designed packings;

b.4.b. Ammonia distillation towers con-
taining specially designed packings;

b.4.c. Catalytic burners for conversion of
fully enriched deuterium to heavy water;

b.4.d. Infrared absorption analyzers capable
of on-line hydrogen-deuterium ratio analysis

sulphide-water exchange

sulphide-water exchange
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where deuterium concentrations are equal to
or more than 90 weight percent.

0B005 Plant specially designed for the fab-
rication of “nuclear reactor” fuel ele-
ments and specially designed equipment
therefor.

LICENSE REQUIREMENTS

Reason for Control:

Control(s): Items described in 0B005 are sub-
ject to the export licensing authority of
the Nuclear Regulatory Commission (see 10
CFR part 110)

LICENSE EXCEPTIONS

LVS: N/A

GBS: N/A

CIV: N/A

LIST OF ITEMS CONTROLLED

Unit: N/A

Related Controls: N/A

Related Definitions: A plant for the fabrica-
tion of “nuclear reactor” fuel elements in-
cludes equipment which: (a) Normally
comes into direct contact with or directly
processes or controls the production flow
of nuclear materi